JCEJ Outstanding Paper Award is given for outstanding contribution to chemical engineering documented in a paper published in Journal of Chemical Engineering of Japan. The selection is made by means of a three-stage process consisting of nomination, first round elimination, and point rating. Outstanding Paper Award Subcommittee of the journal has assessed the 163 papers published in 2008, corresponding to volume 41. The subcommittee selected the candidates of the award and the members of the editorial board confirmed the selection. As a result of this process, the editorial board finally selected the following four papers for the award of 2008.
"Fault Detection in Chemical Processes Using
Discriminant Analysis and Control Chart" by Xudong Pei, Yoshiyuki Yamashita, Masatoshi Yoshida and Shigeru Matsumoto, Tohoku University (Pei et al., 2008) Citation: This paper presents a new fault detection methodology based on the Fisher discriminant analysis (FDA) and individuals control charts (XmR control charts). The performance of the proposed method is verified through application to the Tennes- see Eastman process. The proposed method contributes the early detection of faults, which is very important to improve the plant efficiency. Furthermore, the proposed method includes a variable selection technique to reduce the amount of false alarms. Thus, the method has great possibility to be used in the monitoring system of real processes. From the practical viewpoint, this paper deserves the Outstanding Paper Award.
"Mechanism of Mutual Incorporation of
Branched Chain Amino Acids and Isomorphic Amino Acids in Batch Crystallization" by Toshimichi Kamei, Kazuhiro Hasegawa, Ichiro Fuke, Hidetada Nagai, Masaaki Yokota, Norihito Doki and Kenji Shimizu, Ajinomoto Co. Inc. and Iwate University (Kamei et al., 2008) Citation:
The branched chain amino acids (BCAAs: L-leucine, L-isoleucine, L-valine) are essential amino acids used for intravenous feeding and as food additives and produced by fermentation. However, there is a severe problem in crystallization of BCAA; impurity amino acids (guest) including BCAAs as the byproducts in fermentation are readily incorporated in a purified BCAA (host) because host and guest amino acids have similar branched hydrophobic side chains and crystal structures. Many purification processes have been attempted, but unfortunately all of the processes are complicated. This article describes that in order to make a process simpler, it is necessary to elucidate the incorporation mechanism of the impurity amino acids. The authors succeeded to explain the mechanism of mutual impurity incorporation that the impurities are incorporated through three steps of the desolvation of guest amino acid from water solvent, the adsorption of guest amino acids to a host amino acid and the crystal growth. The development of a new purification process can be expected by the elucidation of the incorporation mechanism.
"A New Approach for the Prediction of Gas
Holdup in Bubble Columns Operated under Various Pressures in the Homogeneous Regime" by Stoyan Nedeltchev and Adrian Schumpe, TU Braunschweig (Nedeltchev and Schumpe, 2008) Citation: This paper deals with the prediction method of gas holdup in bubble columns under various conditions in the homogeneous flow regime. The authors used a new semi-theoretical approach for its prediction based on two different expressions for the gas-liquid interfacial area. It is argued that in the case of oblate ellipsoidal bubbles some correction factor should be introduced in order to render both expressions equivalent. The validity of the model prediction presented was confirmed by comparing a large number (386) of data with an average relative error of 9.6%. Thus the proposed method is expected to be commonly used for its prediction under the various academic/industrial conditions. Therefore, this paper deserves the Outstanding Paper Award.
"Activity Modeling for Integrating Environmental, Health and Safety (EHS) Consideration as a New Element in Industrial Chemical P ro cess Design" by Hirokazu Sugiyama, Masahiko Hirao, Ulrich Fischer and Konrad
Hungerbühler, ETH Zurich and The University of Tokyo (Sugiyama et al., 2008) Citation: This paper presents activity models of chemical process design using IDEF0 as an activity modeling method for the hierarchical and transparent description of complex design activities. The feature of the research is taking into account environmental, health and safety (EHS) evaluation as a new element in addition to conventional economic and technical considerations. The actual development of methyl methacrylate processes is investigated as a case study. Usually, the design stage highly depends on the experience of the engineers. A set of template models which is proposed in the article is very effective to execute the chemical process design systematically considering environment, health and safety. Thus, this paper deserves the Outstanding Paper Award.
"Classification and Diagnostic Output Prediction
of Cancer Using Gene Expression Profiling and Supervised Machine Learning Algorithms" by Changkyoo Yoo and Krist V. Gernaey, Kyung Hee University and Technical University of Denmark (Yoo and Gernaey, 2008) Citation: Key gene selection from gene expression profile and patient clustering is very important for personalized medicine for human disease. In this paper, discriminant partial least squares (DPLS) was applied to selection of minimum number of key gene and supervised hierarchical clustering was proposed to group cancer patient into different subclasses. The weights of the genes in DPLS were fount to be proportional to their importance on class labeling. The performance of the proposal method was better than results previously reported in the some literatures. Since the paper successfully proposed new method on analysis of gene expression, this is the paper worth taking the Outstanding Paper Award.
Prizes are presented at the 41st Autumn Meeting of the Society of Chemical Engineers, Japan.
Congratulations to all the award winners. We would also like to acknowledge the cooperation of the Editors and the time and effort of the subcommittee members.
